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as used are only indications of direction and give no 
estimate of velocit,y. 

From the standpoint of air line operation in the future 
with airplanes bailt to fly through heavy wen ther, opera- 
tion will depend only upon two things, terniinal conditions 
and the upper wind distribution. 

It is hoped that, by using a wind scde  such as liere 
descrihed, upper wind forecasting will be put  on more of IL 
uiiiform basis. 

CONCLUSIONS 

1 .  Upper wind charts using st~-eamlines which are 
tangcnt, to tlie wind arrows and spaced accortling t,o the 

velocity give a c1e:irer picture Gf  the wind conditions 
nloft than charts using only wind arrow. 

2. The  isobius on tlie present weather map are used 
hecause they indicate the direction and velocity of the 
wind. Unless tlie meteorologist considers the chnnge in 
pressure for rapidly moving .pressure systems the winds 
computed froni the isobars give only the conditions for IL 
stationary system. 

I f  instend of tryirig to deduce the wind velocities from 
sonietliing more C J ~  less iiitmigihle, \&d direction and 
velocity are  used directly, fewc.r crrnrs arc ap t  to arise. 

3. A geostrophic wind scnle may he laid out  to aid in 
tlie construction of an upper-air stremiline map. 

AIR MASSES OF SOUTHERN BRAZIL 
By .4D.4LBERTO SERRA Stld LEANDRO RATISBONNA 

[Drpirtmento de AeronButlcn PI: 11. RIO de Jmeiro. Brtzil, October 13371 

From preliminary studies made on the atmospheric decrease in cloudiness, and a gr:idunl fusion with the 
circulation of South America, the principal air masses t l i ~ t  
pass over Rio de Janeiro and A41egrete have heen found This modification is manifest in winter in Alegrete 
to he the following: through the increase in cliarncteristic values, greater 

Polar mciritime (Pni)--Polnr ninritinie air 1naq;bes stability a t  low levels, more pronounced stratification, 
originate in the region of the belt of low pressures or surface temperature inversions, a n d  decrease in relative 
'%rave I$ est u inds" oi tlie lintuictic ciide. They appeilr humidity. 

tropical Atlantic air. 

Water Vapor Content (W) Grams per Kilogram 

FIGURE 1.-Characteristic curves of air masses at  Alegrete during summer. 

south of B r a d  R S  ant,icyclones, which upon coming in 
contnct~ with the tropical air niasses form cold fronts along 
which st o i ~ n s  develop. 

I n  winter, hi Alegrete, these masses are con\-ectively 
unstnhle. They have low values of temperature a n d  
relative humidity because they are moving ovcr regions 
which are wmmi rclative to  tlie source. These air masses 
frequently reach Rio de Janeiro hut  due to the nccompany- 
ing bad weather, soundings are not practicable. 

In siinimer, despite an increase in v ~ l u e s  of ) I :  and BE, 
tl:c v;inter cliaracteristics persist) at, Aleyete. In  Rio de 
Jmeiro, Iiowerer. the relative humidity is a t  3 mnsiiniini, 
RS a recult of abundant rainfnll at, cold front pasmges; the 
other characteristics remain unchanged. 

The pronounced increase in the cliaritcterihtic vttlues a t  
Rio de Janeiro over tliose observed a t  Alegrete should be 
noted. In  general, stratification is not re ly  marked, 
IJut ratlier a tendency to homogcnei t,y is evident,. 

Afod~7?fd po!ur 7nrtrit;rrie (NPM)-j 11 prowcding to lower 
latitudcs, the polnr air decreases in velocity, and a niocli- 
ficaticon takes place which is characterized 1)y subsidence, 

I n  summer the orch t r i ly  high insfal~ility of the season 
a t Alegrete hinders suhsidence. In Kio de Janeiro, how- 
ever, there is lit,tle difference between F'M and NPM, 
tilthough the latter air masses do h:Lve lower relative 
11 u~nidi t~y v A lu es. 

Troaictrl Af ln i i t i c  (T~b--'I'roi)icnl Atlantic air masses 
originate in the center of actionAof the south Atlantic and 
are transported by NE,  N, and XW winds. 

I n  winter these masses prevail at, Rio de Jmeiro (sit)u- 
ated near the source region), rtlniost exclusively. They 
sliow p e n t  instability a t  the surface, due to local heating, 
and sinal1 lapse rates. On account of their maritime 
origin they have high relative humidities. 

These masses reach Alegrete after a long trajectory, 
and R gradual cooling can be noticed in the lower levels 
with a consequent increase in stability indicated by a 
suri:ice inrtBrsion. Relative humidity reintLins high as a 
resid t nf the lower temperature. 

I n  summer, in Rio de Janeiro; stratification and insta- 
bility are both pronounced, but the relative humidity, 
dtliough high throughout the lo\\ er levels, decreases with 
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FIGURE 2.-Fharaut.erirtic cnrres of air masses at Alezrcte driring winter. 
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FIGURE 3.--Charactoristic curves of air masses at Rio de Janeiro during summer. 
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FIGURE 4.--Pharacteristic curves of tropical At1ant.k air masses at  Rio de Janeiro during w i n k ,  
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altitude. of w and 8, found in t,hc air I ~ R - ; S C S  of Brazil ancl those 
passage of an air mass aloEt, of doubtful origin. found in the corresponding ones of North ,4iiierica, noted 

Tropical continenfa2 (Tc)-These air masses have their hy IVillet t'. Tlio inc1ic:ttions :we, t,lierefore, that  the 
source over the  vast continental forest; the trajectory cd modern methods of frontological tlieoiy are applicable in 

The  discontinuity a t  1,000 meters implies the 

WINTER SUMMER 
I ~ R I Q  Y DE JANEIRO~ ALEGRETE RIO 86 JANEIRO 1 A LEGWETE 

Tc masses eltends to the latitude of R ~ O  de J:mcirt, in 
siiniiner only. They are clin:.ac.tPrizrd by convective ca5ts. 
instabi?itp, hiirli tcnipcrnture, and Ligh relxtiw iluiniclitg. 

In the scccmilxmying. tables nncl clitirts, attentioii i5 
d i rec td  to the grezit siniilsrity csiqting betwern the v~liies 

sul~trc~pic.al zones for iiia!cing short period metither fore- 

Future notes will Ije rirlclecl to the present, dntn, :is 
its more t1ct:tiIx of Youtli American air inasses Itre 

arsilahle. 


